Glutamate receptor binding in insects and mammals.
High affinity stereospecific binding sites for L-glutamate have been reported in several regions of mammalian brain. The binding sites in the hippocampus and cerebellum have been studied more extensively than binding in other brain regions. The hippocampal and cerebellar binding sites show similar properties with respect to their pharmacology and their independence of Na+. There is evidence, particularly good in the case of hippocampus, of mechanisms that may regulate the availability of the binding sites in both brain areas. Some progress has been made with the isolation of the hippocampal binding site but the protein has not been extensively characterised. In the case of insect muscle, high-affinity stereospecific binding of L-glutamate to whole membrane preparations, to detergent-solubilised membranes and to isolated proteolipids has been reported. Much greater variability in the binding characteristics is seen than is the case with the mammalian brain preparations. Preliminary experiments suggest that at least four distinct binding sites may be present on insect muscle. The complete characterisation of glutamate binding sites is at present precluded by a lack of potent agonists and antagonists. However, recent advances in the pharmacological classification of receptor sites for the excitatory amino acids in mammalian brain could provide sufficient information to permit the identification of the binding sites as synaptic receptors. Invertebrate toxins whose site of action is the insect neuromuscular junction may well prove to be useful tools with which to isolate and characterise the synaptic receptor proteins.